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TELESCOPES


(1) The Palomar 200-inch telescope has an observer’s cage, six-feet in diameter, at its prime focus.  (a) What percentage of the incoming light which would strike the primary mirror in the absence of any obstructions is blocked by the cage?  (b) Find ΔmL, the amount by which the cage changes the limiting magnitude of the telescope (again assume there are no other obstructions).  (c) If 8% of the light striking the primary mirror of a telescope is lost (scattered or absorbed) find ΔmL,Ref, the loss of sensitivity due to reflective losses.  (d) What would be the total loss of sensitivity, again expressed as Δm, at the Coudé focus of a telescope as a consequence of all reflective losses.  (Assume an 8% loss at each mirror.)  (e) What percentage of the intercepted light would be delivered to the Coudé focus?

(2) On a particularly favorable night on Mauna Kea, the diameter of the seeing disk is 0.70”.  (a) What is the primary mirror diameter of the smallest telescope that could fully benefit from such favorable seeing?  (b) What would be the required diameter of a radio dish, operating at λ = 10 cm, to resolve two radio sources separated by 0.70” ?

(3) The effective Cassegrain focal ratio of a certain 3.0-m telescope is F/D = 7.  The secondary mirror of the telescope is located 5 m from the Cassegrain focus.  (a) What is the secondary mirror diameter?  (b) For direct images captured in the Cassegrain focal plane, what is the “plate scale” in arcsec/mm?  (c) An observer at the Cassegrain focus looks through an eyepiece of feyepiece = 4.0 cm.  Assuming that the eyepiece was optimized for this telescope, what is its lens diameter, deyepiece?  (d) Two stars separated in the sky by 2.0” are directly viewed by the astronomer through his eyepiece.  What will be the angular separation of the two star images as seen by the astronomer?  (e) The astronomer captures a direct image of a starfield on a CCD detector with a 70-second exposure.  A second astronomer, at the prime focus of a 5-m telescope, is able to capture a virtually identical image (same scale, same relative exposure).  What is the prime focus focal length of the 5-m instrument?  (f) Would you expect such a telescope (or at least a similar one) to exist?  (g) For how long did the second astronomer expose his image? (Assume the two astronomers have identical detectors.)
